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(57) Abstract 



A heat-stable acid liquid or gelled food product having a low fat content contains less than 25.5 weight % fat and comprises at 
least 2.0 weight % protein, at least 0.1 weight % low molecular weight carbohydrate and at least 0.1 weight % polysaccharide as a 
stabilizer, and fermenting microorganisms, the product having a pH which is lower than pH 5.0. The food product is produced by mixing 
a polysaccharide in a water solution with the protein, low molecular weight carbohydrate, and fat; adjusting the mixture to a fat content of 
less than 25.5 weight % by using a fat, the polysaccharide comprising at least 0.5 weight % of the final product; subjecting the mixture 
to pasteurization with homogenization; chilling the mixture to a temperature which is suitable fermentation; inoculating the mixture with 
living microorganisms, and performing fermentation at said temperature to a pH below 5.0; and aseptically filling the mixture into sterile 
containers. 
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Food product and a method of producing the same. 

The invention relates to heat-stable acid liquid or 
gelled food product having a low fat content. The inven- 
5 tion also refers to a method of producing such a food 
product . 

The sedentary life of today has almost completely 
changed the demands made on foodstuff. Even though we pre- 
sently have a lesser need of a energy rich food too much 
10 fat is still consumed. The attentive consumer nowadays de- 
mands foodstuff with low calorie value but wishes on the 
same time that it shall be as appetizing as traditional 
food. 

It is nowadays customary to use products having a low 

15 fat content. However, when pH is decreased in a liquid or 
gelled food product having a low fat content, it is re- 
quired that the proteins are stabilized in such a way that 
they do not separate into dry solids and whey. This is 
especially important when the product after such a heat 

20 treatment is intended to be heat treated again. 

Normally, these products are thickened/stabilized 
with for example gelatin or additional protein. Alterna- 
tively, the dry matter content of the product can be in- 
creased, which is sufficient provided that the product 

25 shall not be heated, since such products are easily hydro- 
lyzed at low pH-values and increased temperatures. 

For example, an acidified food product with a fat 
content of 34 % can be heat treated without a separation 
being obtained. However, an acidified food product with a 

30 fat content of only 17 % will separate when heat treated 
because of the low fat content . 

When serving a kebab or a pizza a sauce is often 
served, which is made from a fermented milk product. In 
this connection the sauce is spread over the hot dish, 

35 which results in that the milk proteins of the product co- 
agulate and whey is separated. Thus, the sauce which the 
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consumer also "eats with his eyes" does not look very appe- 
tizing. Furthermore, the dish becomes soggy and smeary in 
its consistency. 

The process usually used in a dairy for the produc- 
tion of a fermented products initially consists of mixing 
in a tank the raw materials, which comprises protein, car- 
bohydrate, and fat, and then a stabilizer is optionally 
added. The mixture is then treated continuously by pumping 
it to a pasteurizer, in which it is preheated to a homo- 
genization temperature, homogenized, pasteurized, and 
chilled to a fermentation temperature. The purpose of the 
homogenization, which is an integral part of the pasteuri- 
zation step, is to counteract the separation of whey in the 
product and that it becomes grainy. 

The mixture is filled into a second tank and is in- 
oculated with a culture of living microorganisms . The fer- 
mentation is then allowed to take place either in this tank 
or in a container, after being filled into the same. 

When the fermentation takes place in the tank, the 
product obtained is afterwards pumped and filled into con- 
tainers. The fermenting microorganisms in product obtained 
can also be killed by heating, and the containers 
subsequently being filled either directly by means of hot- 
filling or after decreasing the temperature. 

All liquid or gelled products within the dairy in- 
dustry are generally produced in this way. However, if not 
properly handled there is a risk that the final product 
will be a not so smooth product which has a stale and 
grainy profile without its desired characteristics.. 

The object of the invention is to achieve a heat-sta- 
ble acid liquid or gelled food product having a low fat 
content whereby the above-mentioned problems are elimi- 
nated, all necessary ingredients except the culture for the 
fermentation being added before the heating- homogeniza- 
tion-pasteurization step , 
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This is achieved by the food product according to the 
invention has obtained the characteristics of claim 1. 

A further object of the invention is to provide a 
simple method of producing such food products having a low 
5 fat content, which method is well adapted to be processed 
in a line for the production of fermented dairy products. 
Thus, the invention also provides a method as defined in 
claim 11. 

By stabilizing an acidified food product with low fat 

10 content according to the invention the high fat content is 
compensated for, which means that the product can be cooked 
and thus 9-lso be used in hot cooking. Likewise, a fermented 
milk product in form of a sauce, which is stabilized accor- 
ding to the invention, becomes insensitive to the heat 

15 transferred from the dish to the sauce. 

In order to obtain a heat -stable sour liquid or 
gelled food product having a low fat content, which com- 
prises protein, carbohydrate, and fat, a polysaccharide or 
a polysaccharide containing material is mixed in a water 

20 solution having a protein content of at least 2.0 weight%, 
a low molecular weight carbohydrate content of at least 0 . 1 
weight% and a fat content of at least 0.1 weight%. The mix- 
ture is then by means of a fat adjusted to a fat content 
which is less than 25.5 weight%, the polysaccharide repre- 

25 senting at least 0.5 weight% of the final product, and the 
pH is lowered to a value of less than pH 5.0. 

Of course, instead of mixing the stabilizer in the 
form of polysaccharide with a milk component the stabilizer 
can first be mixed in water and then for example a milk 

30 powder can be added. In order to avoid problems of lump 

formation the polysaccharide can likewise be mixed with a 
portion of the fat before it is mixed with the water solu- 
tion. 

Thus, the stabilizer is added to a liquid medium, for 
35 example milk or cream. If only solid components and water 
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are used the order of mixing is not of any significance. 
Optional spices and other flavoring agents can be added to 
the product after the fermentation procedure. 

In this connection heat-stable means that the inven- 
tive food product can be heated to the boiling point with- 
out separation and that it can be used on a dish to be 
gratinated in an oven at about 250 °C without its stability 
being lost by impaired consistency due to reduced homo- 
geneity or viscosity. 

Furthermore, a low molecular weight carbohydrate 
means carbohydrates which mainly are mono- and/or disaccha- 
rides having a small amount of saccharide monomers of up to 
six monomers. Preferably, different types of milk are used. 

In order to obtain a heat-stable product the stabi- 
lizers, which according to the invention are added to a 
food product having a low fat content, which is intended 
for a low pH and comprises protein, carbohydrate, and fat, 
must be able to swell upon contact with water as well as 
bind proteins so that they do not precipitate when the 
product is heated. 

Preferably, the polysaccharide comprises between 0.1 
and 5 weight% of the final food product. The polysaccharide 
is added in proportion to the final fat content in the 
product. For example, the polysaccharide comprises 1.6 
weight% of the product when the fat content is 17 weight%. 

Suitable stabilizers are polysaccharides which for 
example are starch, pectin, xanthan gum, guar gum (guar 
flour) , fruit seed flour, agar, carrageenan, and carboxy- 
methylcellulose in combination or separately. Preferably, 
the stabilizing polysaccharide is starch (e.g. corn 
starch) , most preferably a mixture of starch and guar. The 
most preferred polysaccharide stabilizer is composed of 1.5 
weight% starch and 0.1 weight% guar gum. 

Animal fat in the inventive food product can com- 
pletely or partly be replaced by vegetable fat. Likewise, 
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the water-soluble protein portion from milk can completely 
or partly be replaced by for example vegetable proteins. 

The costs for the stabilization is considerably lower 
than the fat content compensated for (e.g. the difference 
5 between 34 and 17 % fat) , which for the consumer results in 
a cheaper and "slimmer" product. 

In order to achieve a higher viscosity in for example 
a heat-stable garlic dressing (cooking yogurt) the dry mat- 
ter content of the product can be increased by adding an 
10 oligosaccharide, i.e. maltodextrin. 

I the method according to the invention all the es- 
sential ingredients are added before the general pasteuri- 
zation with homogenization and subsequent fermentation 
within the dairy industry. This also applies for the same 
15 product with a long shelf life. The only exception is when 
the product needs extra flavoring, which takes place after 
the fermentation. 

Thus, in the inventive method the raw materials are 
first mixed and then continuously heated to the homogeniza- 
20 tion temperature, homogenized, pasteurized at 90-95 °C for 
2-5 min, the temperature then being brought to the fermen- 
tation temperature. The pasteurization is primarily in- 
tended to provide adequate conditions for the fermenting 
microorganisms . 

25 The mixture is inoculated with the suitable micro- 

organism or microorganisms, and the pH is lowered to a pH 
below 5. This can take place either in a tank or in a 
packed container. 

When the product is fermented and/or its pH is low- 

30 ered in a tank, other ingredients may be added before a 
second pasteurization (80 °C for 3 0 s) , the product then 
being packed aseptically with all its ingredients in an 
acid environment. 

In process lines for the production of fermented 

35 products there is almost always a homogenizer which can 



wo 00/54600 



6 



PCT/SEOO/00443 



work at a pressure up to 220-250 bar. However, this is not 
necessary in order to achieve a satisfactory result when 
producing a heat -stable product according to the invention. 
When a homogenization is necessary, it can be performed at 
a pressure which is less than 200 bar and even at such a 
low pressure as 10-20 bar. The homogenization is preferably 
performed before the lowering of pH. 

For example, starch and guar are mixed in a cream 
having a fat content of 17 %. The mixture is homogenized, 
pasteurized and then fermented. However, if a long shelf 
life is required second pasteurization is necessary. An- 
other homogenization step is not necessary. 

The adjusted mixture can than be processed according 
to usual methods and chilled to a temperature which is 
suitable for fermentation. 

The lowering of the pH is achieved by processing the 
mixture as when producing products which are intended to be 
fermented, and the temperature of the mixture is set at a 
suitable temperature for living microorganisms, living mi- 
croorganisms then being added and fermentation being per- 
formed at said temperature. The purpose of the inoculated 
microorganisms is that they shall dominate the final pro- 
duct. Preferably, the living microorganisms are those bac- 
teria which usually are used within the food industry for 
the fermentation of food. 

Examples of useful microorganisms in the inventive 
method are mesophilic and thermophilic microorganisms such 
as Streptococcus lactis, S. cremoris, S. diacetilactis , S. 
thermophilus , S. renter!, S. pla.nta.rum, Leuconostoc 
citrovorum, Lactobacillus bulgaris, L. casei, L. 
acodophilus , L. brevis, Bifidobacterium, and Saccharomyces 
kefir. These organisms can be used alone or in combina- 
tions, for example Saccharomyces kefir together with 
Lactobacillus brevis. Other examples are Streptococcus 
lactis or S. cremoris in combination with Leuconostoc 
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citro-vorum and S. diacetilactis as well as Lactobacillus 
hulgaris and Streptococcus thermophilus . 

The lowering of pH can also be achieved by adding an 
acid to the mixture. Preferably, the acid is citric acid or 
lactic acid. 

Preferably, the inoculated mixture is gelled in its 
container with the inventive stabilizer. In this case it is 
preferred that the stabilizer is starch only or a mixture 
of starch with guar gum. 

In this connection a gelled product means a fermented 
or acidified product. If the gel of such an already gelled 
product is broken it will become more or less liquid. Thus, 
a product will ultimately obtain liquid properties if it is 
fermented (acidified) in a tank and later pumped to a con- 
tainer for distribution. 

It is also possible to produce a product which is 
liquid in its container. In this case the fermentation is 
performed in a tank and the contents are pumped into a con- 
tainer . 

Then the product is chilled. A product that also can 
comprise a living bacterial culture can also be distributed 
chilled. 

A fermented product according to the invention can 
without being separated be heated again in order to kill 
the bacterial culture, preferably by heating the product, 
i.e. by pasteurizing at 80 °C for 30 s without the sta- 
bility being lost. This results in that the product can be 
filled into a container and obtain a prolonged durability. 

In order to obtain a sufficient shelf life at room 
temperature the product is subjected to a continuous heat- 
ing at 8 0 °C for 3 0 s, the product then being packed asep- 
tically. This means that the product must not be reinfected 
after the pasteurization or during the packaging. The heat 
treatment used is only sufficient to kill microorganisms 
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yeast and fungi, which are able to live in an acid environ- 
ment . 

A product fermented according to the invention in a 
sealed container can after the fermentation be placed in a 
room at high temperature conditions in order to kill yeast 
and fungi, a prolonged stability of the product being ob- 
tained. 

A product fermented according to the invention in a 
tank can also be hot filled into a container, the container 
then being sealed and cooled to ambient temperature or be- 
low. A product processed in this way will not be reinfected 
and will have an extended shelf life at room temperature. 

The product according to the invention is not in- 
tended to be sterilized and thus not to be packed as a non- 
perishable article . 

A great advantage of the product according to the 
present invention is that it can be handled and processed 
by using available equipment both during the processing it- 
self and in connection with packaging and distribution. 

It is representative of the invention that the pro- 
duct has a fat content which is less than 25.5 weight% and 
that it can be heated to the boiling point several times 
without any separation of water and protein. The product is 
also excellent for use in a gratinated dish. 

The stabilized product can be used as it is or for 
making traditional sauces, however, with a low fat content, 
such as hollandaise sauce, bearnaise sauce, etc., in which 
it is required to lower the pH with for example wine -vine- 
gar or lemon juice. By the product being stabilized accor- 
ding to the invention it is also able to stand a low pH, pH 
4.5 or less, when heated. 

However, another important aspect is that additional 
protein, for example an egg, can be added to the product by 
the consumer in order to obtain a more viscous consistency 
and stable cooking properties when heat treated. 
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Thus, further protein can be added to the inventive 
food product on at least two occasions without the separa- 
tion of proteins during heat treatment of the product. 
Firstly, after the fermentation, the microorganisms in the 
5 product subsequently being killed and the product being 
packed. Secondly, by the consumer - either to a gelled or 
to a liquid food product - for the cooking of for example a 
high-protein sauce . 

10 EXAMPLES 

The invention will now be further described and illu- 
strated by reference to the following examples. It should 
be noted, however, that these examples should notbe con- 
strued as limiting the invention in any way. 
^5 The examples are based on a heat stable creme fraiche 

having a fat content of 17 %. 

The following ingredients are mixed in a tank at a 
temperature of less than 2 0 °C in order to obtain a stabi- 
lized mixture. 
20 Skim milk 559 kg 

Cream (40 %) 425 kg 

Fermigel* 16 kg 

*Trade name for starch only or in combination with 
e.g. guar gum. 

25 The fat in the form of cream can completely or partly 

be replaced by vegetable oils or vegetable fat. Likewise, 
the milk protein can completely or partly be replaced by 
vegetable protein. 

The mixing is continued until all ingredients are ho- 

30 mogeneously distributed. The stabilized mixture has 

slightly higher viscosity than milk of 3 % fat or coffee 
cream of 12 % fat. 
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Example 1. Production of a heat-stable sour liquid food 
product having a low fat content . 
The stabilized mixture is continuously homogenized 
and pasteurized by means of heating to a temperature of 90- 
5 95 °C at a holding time of 3-5 min. Then the pasteurized 
mixture is chilled to the fermentation temperature of the 
lactic acid bacteria used and transferred to a fermentation 
tank . 

The contents of the tank is inoculated with a culture 
10 of lactic acid bacteria in a customary way and fermentation 
is allowed to proceed until a pH below 5 is obtained. Fla- 
voring agents may then be optionally added. 

The fermented product is packed into containers. The 
product is chilled to a temperature of less than 10 °C ei- 
15 ther on its way to the packaging machine or -in the contain- 
ers, which are placed in a refrigerating chamber. 

Example 2. Production of a heat-stable sour gelled food 
product having a low fat content . 

20 The stabilized mixture is continuously homogenized, 

pasteurized, chilled, and inoculated with lactic acid bac- 
teria as in Example 1. 

The inoculated mixture is pumped to a packaging ma- 
chine and filled into containers. The containers are placed 

25 in a tempered room at a temperature of the lactic acid bac- 
teria used and fermentation is allowed to proceed until a 
pH below 5 is obtained. The containers are then chilled to 
a temperature of less than 10 °C in a refrigerating cham- 
ber . 

30 

These two types of final products in the containers 
intended for consumers, which are obtained in Example 1 and 
2, i.e. either liquid or gelled products, respectively, 
contain not only 17 % fat but also living microorganisms. 
35 The products are boiling-resistant and can be flavored by 
the consumers with different species, acids, broths, and 
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oils. It is also possible for the consumer to add an egg 
yolk when preparing for example a mayonnaise as well as a 
Bearnaise sauce or a Hollandaise sauce. These sauces can 
also be poured over a dish of meat or fish and gratinated 
5 in an oven. These two types of final products of low fat 
content - which can be boiled - can of course also be used 
as traditional products without heat resistant properties 
i.e. for the preparation of sauces and dressings, which are 
not intended to be heat treated. 

10 

Example 3. Production of a heat-stable sour liquid food 
product having a low fat content and a long 
shelf life. 

The stabilized mixture is continuously homogenized, 

15 pasteurized, chilled, inoculated with lactic acid bacteria 
and fermented as in Example 1. At this stage additional 
protein can be added to the fermented mixture. Furthermore, 
flavoring agents may also be added. 

The fermenting microorganisms in the fermented mix- 

20 ture are then killed by means of a continuous pasteuriza- 
tion, the mixture being heat treated at about 8 0 °C for 
about 30 s. The final product is continuously chilled to 
3 5-40 °C and then hot filled under aseptic conditions in 
sterile containers which after filling are sealed in such a 

25 way that while stored before being consumed the product is 
not reinfected by harmful micro-organisms. 

In this way the final product obtains a prolonged 
shelf life of several months at room temperature by the 
product being subjected to a heat treatment in order to 

30 completely kill or inactivate microorganisms present in the 
foodstuff . 

Al so this product in the form of a heat -stable sour 
liquid food product of 17 % fat can be repeatedly heat 
treated by the consumer and used for the preparation of 
35 different sauces. 
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CLAIMS 

1. Heat-stable acid liquid or gelled food product 
having a low fat content, characterized in 

5 that the product contains less than 25.5 weight% fat and 
comprises at least 2.0 weight% protein, at least 0.1 
weight% low molecular weight carbohydrate and at least 0.1 
weight% polysaccharide as a stabilizer, and fermenting 
microorganisms, the product having a pH which is lower than 
10 pH 5.0. 

2. Food product as in claim 1, character- 
ized in that the polysaccharide is starch, pectin, 
xanthan, guar gum, agar, carrageenan, carboxy-methyl- 
cellulose or mixtures thereof. 

15 3 . Food product as in claim lor2, charac- 

terized in that the polysaccharide comprises be- 
tween 0.1 and 5 weight% of the product. 

4. Food product as in claim 3, character- 
ized in that when the fat content is 17 weight% the 

20 polysaccharide is 1.6 weight% of the product. 

5. Food product as in claim 4, character- 
ized in that polysaccharide is composed of 1.5 weight% 
starch and 0,1 weight % guar gum. 

6. Food product as in any of claims 1-5, c h a - 
25 racterized in that the fat is completely or 

partly of animal origin. 

7. Food product as in any of claims 1-5, cha- 
racterized in that the fat is completely or 
partly of vegetable origin. 

30 8. Food product as in any of claims 1-5, c h a ~ 

racterized in that the protein is completely or 
partly of animal origin. 

9. Food product as in any of claims 1-5, cha- 
racterized in that the protein is completely or 

35 partly of vegetable origin. 
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10. Food product as in any of claims 14-20, cha- 
racterized in that the fermenting microorganisms 
are killed. 

11. Method of producing a heat-stable acid liquid or 
5 gelled food product having a low fat content, which com- 
prises protein, carbohydrate and fat, character- 
ized in that 

a polysaccharide is mixed in a water solution having a pro- 
tein content of at least 2.0 welght%, a low molecular 

10 weight carbohydrate content of at least 0.1 weight%, and a 
fat content of at least 0.1 weight% of the final product; 
the mixture by using a fat is adjusted to a fat content of 
less than 25.5 weight%, the polysaccharide comprising at 
least 0.5 weight% of the final product; 

15 the mixture is subjected to pasteurization with homogeniza- 
tion; 

the mixture is chilled to a temperature which is suitable 
fermentation; 

the mixture is inoculated with living microorganisms and 
20 fermentation is performed at said temperature to a pH below 
5.0; and 

the mixture is aseptically filled into sterile containers. 

12. Method as in claim 11, character- 
ized in that the pasteurization with homogenization 

25 are procedures generally used for the processing of fer- 
mented dairy products . 

13. Method as in claim 11 or 12, character- 
ized in that the polysaccharide is mixed with a 
portion of the fat before it is mixed with the water solu- 

30 tion. 

14. Method as in any of claims 11-13, c h a r a c - 
terized in that the homogenization of the mixture 
is performed at a pressure of less than 200 bar. 

15. Method as in any of claims 11-14, c h a r a c -- 
35 terized in that the fermentation of the mixture is 
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performed in the containers, a gelled food product being 
obtained in the same . 

16. Method as in any of claims 11-14, charac- 
terized in that the fermentation of the mixture is 

5 performed before it is filled into the containers, a liquid 
food product being obtained in the same. 

17. Method as in any of claims 11-16, c h a r a c - 
terized in that the microorganisms are bacteria . 

18. Method as in claim 16, character- 

10 i z e d in that after the fermentation the microorganisms 
in the product are killed by means of heating the product 
before it is filled into the containers. 

19. Method as in any of claims 11-18, charac- 
terized in that additional protein is added to the 

15 food product obtained in the containers. 
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